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‘THE SAMPLING OF COAL IN THE MINE. 


By Joszru A. Hoimss. 


GENERAL STATEMENT. 


In connection with the fuel investigations that were begun by the 
United States Geological Survey about six years ago, the question of 
whether or not to publish all known authentic analyses of American 
coals was considered. It was decided not to publish them, because, 
with respect to by far the greater number of analyses, either no relia- 
ble record of the samples was available or else the purpose and method 
of collecting the samples had been such as to render the analyses, 
however carefully made, of little or no value to the public. 

In planning the fuel investigations of the Geological Survey, the 
committee having the matter in charge, Messrs. E. W. Parker, M. R. 
Campbell, and the writer, decided upon a plan of sampling coal in 
the mine that, it was believed, would satisfy the following require- 
ments: (1) Each group of mine samples submitted for analysis to 

represent fairly the commercial shipments of coal from the mine in 

which they are collected; (2) the complete history of each sample to 

»\ be known and recorded; and (3) each sample to be analyzed promptly 
~..) and by the best standard method. 

This plan of collecting mine samples was initiated during 1904, 
largely under the personal supervision of Mr. Campbell. With 
various modifications it has been continued from that time up to 
the present’by those. geologists of the survey, who, under Mr. Camp- 
bell’s direction, have been examining the coal deposits on or near 
the public lands, and by those engineers of the Survey and the Bureau 
of Mines, who, under the direction of the writer, have continued 
the work of analyzing and testing the coal from the various fields in 
the United States. 

The following statement of the system of mine sampling in use 
by the Geological Survey and the Bureau of Mines has been revised 
by Messrs. M. R. Campbell and David White, of the Geological 

- Survey, and Mr. G. S. Rice, of the Bureau of Mines. 


NEED OF CARE IN SAMPLING. 


In dealing with coals no less than in dealing with ores, the taking 
of the sample requires fully as much care as does the making of 
the analysis or assay. And the difficulties in the way of obtaining, 
at reasonable cost, a sample of coal that fairly represents the com- 
mercial paaguet as found in the mine or, more especially, as loaded 
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in cars or in ships, have seriously retarded the movement for the 
sale or purchase of coal on a rigid specification basis. 

The purpose of this paper is to describe briefly the method now 
followed by the Bureau of Mines and United States Geological Survey 
in an endeavor to take mine samples that fairly represent the beds of 
coal that are examined and that show, for the places sampled, the 
commercial possibilities of these beds. It is of the utmost importance 
that the sampling be done in a systematic manner, according to a 
prearranged plan, and that the same procedure always be followed 
where circumstances permit. Wherever it is possible, unless special 
samples are desired for a particular purpose, only clean, fresh coal 
should be sampled, and all dried, weathered, or long-exposed coal 
should be avoided. When weathered coal, either in the outcrop or in 
pillars, or other special samples are collected, the particular character- 
istics of each sample should be clearly described. 


COLLECTING OUTFIT OR SAMPLING KIT. 


The coal-mine sampling outfit (fig. 1) used by the Bureau of Mines 
comprises the following articles: Carrying bag, sampling cloth (heavy 
oilcloth), portable mortar and pestle, spring balance, screen, sampling 
scoop, brush, measuring tape, sample cans, adhesive tape, pick, and 
shovel. 

Carrying bag—The bag used for carrying the sampling outfit and 
the collected samples is of leather, has a shoulder strap, and measures 
13 by 12 by 3 inches. 

Sampling cloth—For collecting the cuttings chipped from the face 
of the coal a stout sheet or blanket of waterproof material is used. 
The heavy enamel cloth known as buggy cloth gives good service. 
The cloth should measure not less than 6 by 7 foot. The enameled 
side of this cloth should be laid next to the ground to keep out 
moisture and to prevent fragments of the enamel from getting into 
the coal sample. 

Portable mortar—A piece of }-inch board, 10 inches square, cov- 
ered on the upper side with heavy galvanized sheet iron, forms 
the bottom of the portable mortar. The collapsible sides are of stout 
duck, -and are fastened at the top to a strap-iron band that is held 
up by collapsible strap-iron posts fastened by set screws. The sides 
are 5 inches high, making the contents of the mortar about 500 cubic 
inches. 

Pestle—The pestle for crushing samples consists of a steel head, 
1 inch thick and 3 to 4 inches square, with a screw socket to receive a 
wood handle about 14 inches long. — 

Spring balance—A good spring balance of 56 ceinds capacity, 
graduated preferably to one-half pound, is used for weighing the 
samples. 


Google 


a 


COLLECTING OUTFIT OR SAMPLING KIT. 


5 


Screen.—The screen is of galvanized-iron wire and has a $-inch, or 


preferably }-inch, 
mesh. Itis about 10 
inchessquare and has 
a wood frame. 
Sampling scoop.— 
The scoop. recom- 
mended is made of 
heavy galvanized 
sheet iron, with flat 
bottom and vertical 
sides, and is 8 inches 
long, 2 inches deep, 
and 1} inches wide. 
If such a scoop is not 
available, a bricklay- 
er’s trowel or even a 
wooden shingle will 
answer the purpose. 
Brush.—A stiff 
brush or whisk broom 
is useful for brushing 
off loose pieces of 
coal, stone, or dirt 
from the face or roof 
at the place where 
the sample is to be 
taken and for remoy- 
ing the rejected 
quarterings of coal 
from the sampling 
blanket. If such a 
brush is not availa- 
ble, a piece of cloth 
or an old coat may be 
used as a substitute. 
Measuring tape.— 
For measuring coal- 
bed sections a 20-foot 
waterproof tape 
graduated to one- 
fourth inch is used. 
A steel tape gradu- 
ated to one-sixteenth 


en 


FIGURE 1.—Sampling outfit: 1, carrying bag; 2, notebook; 3, brush; 4, measuring tape; 


5, pestle; 6, sample can; 7, sampling scoop; 8, spring balance; 9, portable 


Screen. 


mortar; 10, 


inch, though more accurate, is less convenient, since the figures are 
more difficult to read by the poor light available in mines. 
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Sample can.—The vessel ordinarily used by the Bureau of Mines 
and by the Geological Survey for transporting coal samples is a 9 by 
3-inch round can of No. 27 galvanized iron. The can filled with coal 
should not weigh more than 4 pounds, which is the limit of weight for 
ordinary transmission by mail. The edges of the can are crimped 
and carefully soldered to make them tight and strong; the screw top 
(2 inches in diameter) has a gasket or washer of rubber or other flexi- 
ble material to exclude the air. As a further protection, the outside 
of the cap, when in place and screwed down tightly, is wrapped care- 
fully with several layers of adhesive tape so that the first layer of 
this tape completely covers the joint between the lower edge of the 
cap and the neck of the can. It is not advisable to use solder, © 
paraffine, or sealing wax of any kind. Before being filled each can 
should be carefully inspected as to tightness and freedom from rust. 

Adhesive tape-—For sealing the connection of the cap and sample 
can, bicycle or electrician’s adhesive tape of the best quality is used. 

Pick and shovel_—Nothing is better than a miner’s pick for cutting 
samples. A miner’s shovel should be taken along for cleaning up 
the floor, etc. Pick and shovel are not regularly included in the kit, 
as they can be had at any working mine. 

The field men of the Geological Survey, because they often work 
long distances from a base of supplies and travel by horseback, usually 
carry a simpler outfit than that described above, consisting of a 
waterproof blanket, a measuring tape, adhesive tape, a screen, a 
geologist’s pick, an improvised shovel, and the necessary number 
of sample cans. Instead of using a portable mortar and pestle, a 
man thus equipped must pulverize the coal with his pick, on a board 
or other hard surface, and instead of a scoop he must use a trowel 
or shingle. He does not weigh the coal; and instead of using a 
brush or broom, he removes loose coal, etc., from the face and roof, 
and cleans the quarterings off the sampling blanket with his coat or a 
piece of cloth. He will ordinarily use a miner’s pick, if found in 
the mine, instead of his geologist’s pick for cutting down the coal. 


PRELIMINARY DETAILS. 
PROCURING A MAP OF THE MINE. 


A map of the mine to be examined should be obtained from the 
company’s office for use in the preliminary examination of the mine 
and for indicating the exact location from which each sample is to be 
collected. If the tonnage output of the mine is known, the places 
for collecting samples should be determined tentatively before 
entering the mine, the locations to be changed as the work progresses, 
if such changes prove to be desirable. 


METHOD OF SAMPLING. 7 


EXAMINATION OF THE MINE. 


To determine exactly where and how it may be best to collect 
samples that will satisfactorily represent the character of the coal bed 
and to ascertain what portion of the bed is excluded in mining and 
loading, the collector with map in hand should make a preliminary 
examination of the mine in company with a guide who is familiar with 
the workings. This examination will enable the collector to select 
the exact places for collecting samples and to indicate them on his 
map. 

. NUMBER OF SAMPLES TO BE COLLECTED. 

From any mine shipping coal the number of samples should not be 
less than four for a daily production of 200 tons or less, and the number 
should increase at the rate of one sample for each additional 200 tons 
of coal mined per day. The number should be greater from mines in 

‘which the quality of the coal varies greatly. Where only a part of a 
bed is being mined and the remainder (1 foot or more in thickness) is 
being left under ground, separate samples should be collected at each 
sampling place of both the worked and the unworked parts or benches 
of the bed. In sampling coal beds exposed in ordinary prospect 
openings, where the coal.is usually more or less weathered, one sam- 
ple from each opening is considered sufficient, unless the openings are 
far apart; in that case occasional second or check samples are highly 


desirable. 
SELECTING PLACES FOR SAMPLING. 


Having decided upon the probable number of samples to be col- 
lected and approximately where they are to be taken, the collector 
during his preliminary examination of the mine should decide upon 
the exact location from which each sample is to be collected, so that 
it will represent the coal mined in that part of the workings. Further- 
more, certain of the samples should be taken from places in the remoter 
parts of the mine, so that the samples will indicate the character of 
the coal available for future as well as for present shipments. Excep- 
tional features, such as faults, etc., should be avoided unless special 
studies of the coal at these places are thought desirable. Where it is 
possible, wet places should be avoided, as samples from such places 
may not represent the coal as shipped. Where wet coal must be col- 
lected, the surplus moisture should be drained off the sampling cloth 
before mixing the sample. 


METHOD OF SAMPLING. 


CLEANING OFF THE FACE OF THE COAL. 


At each selected point, before a sample is cut, the face of the bed 
should be cleared of burned powder, dirt, or loose coal from roof to 
floor for a width of about 5 feet. This is done to prevent any loose 
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fragments or foreign matter from falling off the face of the coal onto 
the sampling cloth. Insecure pieces of the roof should also be taken 
down in advance for the same reason. In the middle of this cleared 
area on the face, the coal should be cut away with the pick from the 
roof to the floor for a width of 1 foot and a depth of at least 1 inch, 
with a view to removing any discolored, altered, or otherwise inferior 
coal that might be near the surface, and also to square up this por- 
tion of the face in preparation for the sampling cut. 


WHAT TO INCLUDE IN THE SAMPLE. 


There should go into the sample as it is cut from the face all the 
material that ordinarily goes into the daily shipments of coal. There 
should be omitted from the sample only such material as is ordinarily 
discarded by the miner. Usually partings more than three-eighths 
of an inch thick and lenses or concretions of ‘‘sulphur’’ or other 
impurities more than 2 inches in maximum diameter and one-half 
of an inch thick are excluded, if in the judgment of the sampler they 
are being excluded by the miner from the coal as loaded out of the 
mine or as shipped. If such impurities, or other impurities, are not 
generally excluded by the miner, they should be included in the 
sample. If pillars are being ‘‘pulled,” careful note should be made 
not only of partings, but of materials from the roof that are not 
rejected by the miner. Where the impurity to be rejected, like bone 
or slaty coal, does not show conspicuously, it is advisable to outline 
the impurity with chalk before cutting the sample, to prevent its 
being overlooked when the sample is being cut. 

Imitating the miner in excluding impurities is the best method, 
but this requires care and judgment, especially where the partings 
are soft and crumble. No two miners can be relied on to discard the 
same partings to the same extent, even at mines where the most rigid 
regulations for cleaning the coal are in force. Since it is desired to 
obtain samples that represent as nearly as possible the coal that is 
produced commercially from the mine under examination, this 
method should be followed as closely and as uniformly as possible. 
The carrying out of this method demands the exercise of judgment 
and experience on the part of the sampler, and he must familiarize 
himself with the impurities in the coal bed and their relation to the 
coal as shipped. 

Where the coal is washed before being shipped, duplicate samples 
of the washed coal and the tailings should be collected and mailed 
to the Bureau of Mines with the mine samples. 


COLLECTING AND PREPARING THE SAMPLE. 


The collector should smooth and clean the floor and spread the sam- 
pling cloth on it close to the face of the coal. Then he should make 
a perpendicular cut 2 inches deep and 6 inches wide (or 3 inches deep 
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and 4 inches wide in the softer coals) from the roof to the floor down 
the middle of the foot-wide cut previously made in the coal face. He 
should be careful to make this cut uniform in width and depth and 
should chip off enough coal to make a sample weighing at least 6 
pounds for each foot of the thickness of the bed; so that the sample 
collected on the blanket from a 6-foot bed will weigh not less than 36 
pounds. Inexperienced collectors should weigh their samples (by 
spring balance or otherwise) as a check on the accuracy of their work. 

As soon as the cutting of the sample has been completed, if the 
full outfit previously described is available, the finer portions of 
the sample should be put through the 4-inch or 3-inch screen and the 
lumps should be broken in the mortar until all the sample passes 
through the screen. The sample should then be thoroughly mixed by, 
two men grasping the opposite corners of the blanket and rolling it 
diagonally by raising one corner at a time. When the larger pieces, 
of coal are evenly distributed throughout the mass, the sheet should 
be laid on the floor and the top of the pile flattened with a clean 
dry shovel, trowel, or board. The sample is then quartered and two 
opposite quarters are discarded and brushed off. The remainder is 
mixed as before, and if the sample is still too bulky for convenient 
handling it is again quartered down. The material finally remain- 
ing is spread into a circular mass about 2 inches deep on the sheet, and 
the sampling scoop is used to fill the sample can compactly with 
portions from opposite quarters, The entire operation described above 
from the cutting of the sample to the sealing of the can should be 
done in the mine, so as not to expose the coal to the outside atmos- 


phere. 
THE CAN SHOULD BE COMPLETELY FILLED. 


It is important that the coal be well packed in the can, so as to 
occupy as much of the space as possible, since in this way the air 
is more nearly excluded. This is best accomplished by crushing, 
fine a considerable proportion of the coal and by shaking or jarring 
the can repeatedly and vigorously while filling it. 


SEALING THE CAN. 


As soon as the can has been filled and the label (described below) 
placed inside, the cap should be screwed on so that the top of the 
screw fits tightly into the rubber or other flexible material in the cap; 
adhesive tape should then be carefully wrapped around the lower 
outer edge of the cap in such a manner as to cover the joint and 
increase the thoroughness of the sealing. 


LABELING. 


Each sample can when sent out should have a number printed on 
it. This number is to be used by the collector as the field number 
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for the sample placed in that can for analysis, and is to be recorded 
in his notebook and on his cards. Before the can is sealed, a label 
should be placed in it on the top of the coal. This label should bear 
the field number, the name and location of the mine, the exact loca- 
tion from which sample was taken, the name of the collector, and 
the date, and should be sealed in a small envelope to prevent oblit- 
eration of the writing. Around the outside of the can a second label 
should be attached, bearing the same field number, the name of the 
collector, the date of the collection, and the address of the Bureau 


of Mines at Pittsburg. 
NOTES. 


To facilitate the gathering and recording of data concerning the 
samples of coal and the mines from which they are taken, blank 
forms have been prepared for the use of collectors. These forms can 
be had upon application to either the Director of the Bureau of Mines 
or the Director of the Geological Survey. The forms,? which are of 
convenient size for the pocket, indicate what information is desired 
concerning the nature and operations of the mine, the number, depth, 
and character of the beds of coal, the specific location from which 
each sample was taken, and the exact character of the bed at the 
point of sampling, and make specific mention of bands of ‘‘sulphur”’ 
(pyrite, etc.), shale, or other objectionable material that should be 
excluded in shipment. 

The record of the coal-sample section should be made in the mine 
from actual measurements, immediately after the collection of the 
sample and the sealing of the sample can. 


PROMPT FORWARDING AND ANALYSIS OF SAMPLES. 


The cans containing the samples should be delivered by the col- 
lector in person to the nearest post oflice for forwarding by the first 
mail to the Bureau of Mines laboratory at Pittsburg. 

It is expected that each sample on its receipt at the laboratory 
will be placed in a dark, cool place, and that the analysis will be 
completed within two weeks. 


SENDING NOTIFICATION CARDS. 


The cards, supplied in advance to each collector, are arranged in 
three sections, A, B, and C. After entering certain data (his own 
name, the number and date of the sample, etc.) called for in the 
blank forms printed on each of these three section cards, the col- 
lector forwards, in sealed envelopes, for each sample, card A to the 
headquarters of the chief of party, and cards B and C to the Bureau 
of Mines chemical laboratory at Pittsburg. As soon as these cards 


a Copies of the forms are appended to this cireular. 
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and the corresponding sample are received at Pittsburg, a statement 
of the receipt of sample is entered on cards B and C; card B is retained 
in the chemical laboratory files, and card C is then sent to the chief 
of the field party, in order to give notice of the arrival of the sample. 

Special attention should be given to filling out and promptly for- 
warding these cards. Failure to fill out a card properly or to for- 
ward it promptly may cause indefinite delay in making the analysis 
of a sample. 


BLANK FORMS FOR COLLECTORS. 


Copies of the blank forms carried by the engineers of the Bureau 
of Mines for recording the information desired regarding a sample 
of coal and the mine from which it is taken are given herewith. | 
These forms are printed on separate sheets that are perforated, and 
are intended for use with a loose-leaf binder. They make a notebook 
measuring about 44 by 74 inches. (See following pages.) 


DEPARTMENT OF THE INTERIOR, 


BUREAU OF MINES. 


A.—Physical features of the mine. 


Mine railway connections: <.c.c..esee2 o2gn5i54accsucesacl feGhiaacseeserteddestces 
Operator or MING. 2 sss sceeedan sc cov nnd Ahame ROS Sand gous sasetd Benigcdeseieed sada 
AGAREsECOL Operatohs< £2.c3 picctassts cece clsaa cre » eh Racesepeear avi hesaseen 
Address Or Min 6x5 spits < ery Soden ak oy eas dorset ets does Soa heats ove Jac. 


Coal-bed name....................-------.--- Geologic formation.................. 
Kind Of Coal Oasog ce ha2ect 220,225 amok 2 oedees BEG eb hss F2Sd 226 2 RE eee basses 
Average thickness of coal bed.....................--.-feet..2...2.2....22--- inches, 
Dip Ghbedozisccsu:cecscuenonaeesne &” DreChomeh Gp: szcccce 5s eee de eeccece se eS 
Has coal ‘‘faces”?...............--- Direction Of: i 5.325253 ye ene ch eee Res es 


Rolls or horse. backsws Jc Jacvew ss atise wea nee? Ga oee ras ane ; frequent?: 523.022.0522 
Does mine make methane?........... from coal, roof, or floor..........2402sescees0e 
Quantity evolved...........-.-....- maximum in retum................- per cent. 
Entrance to mine: Drift, cross-drift, slope, shaft.........-......2.2-.2..20--0-2-2--- 
Elevation of entrance above sea, barometric reading. ..........- Actual chose feet. 
Vertical depth to bed (below entrance)...........2..-22-.-222 220220 e eee eee eee feet. 
Systemr of mining: <2: cccaccevesva sag eseaw Reed Shae Shae Tctewe eG aeas Dos SERRE EES 
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.....-feet; stub 
...-feet; stub 


Entry width, main 
Pillar width, main 


Room pillar width....................-- feet; barrier pillar width..............-- 
Room width: sscsccentaozs recesscgdng es feet} room length...........-..--.----- 
Room pillars pulled?..................-5+: Entry pillars pulled?.................. 
Proportion of coal taken in advance work.............2.222--22. 22022 e eee eee e eens 
Per cent recovery excluding roof coal.........- per cent including... .. ..--- per cent. 


B.— Mine equipment. 


Equipment of...-..-...--..--+------ ming, “Date. sescssse0d 42200 s0paeuee » 191 
Capacity per day....-....-.--...--.- tons. Actualaverage...........2......- tons. 
Number of men underground..............-------- ADOVEG Noss oe eceitc eee sacs s 
Steelor wood tipple; a:.cc23sacggsencsserscehen 2596 Sehe Sowa se TNE se sees ee sews be eed 
GAGE, TYPO si cc dake cpactatgeeteSorseacessaeistaeseauaddete ihe sted eeee maketh ha 
Hoisting. or slope enikines.ts22220 cece. sadn ae ete ed cccmes last tease cenekacew se o0e 
Boilere mummers <5 oosos:5 seca asta senene ELGPSOP OWENS = viens scusarsansteineeoais-sidleele 
Wan; type Of. = say hess tence teens Average water gage. -....4....ceesssc0- inches. 
How Quiver scree eggs es yes acs eee sg ce as TSS Sarah one cee SEES oe eaalees 
Numberiof-eplits-airseoc 2.5522 5.628 253224 fyide.0 Sa diededeieccedetecactnestseeene 
Miner’s lamps, open or closed. ........-...---+--+-- Kind nds iwanctnk on fiteesee 
Oulbiised Wen J3aa5 3 taste cating Ale SMIGKy Or bright.2.259 2 ik Scansce Dnelecls sc 
Lighting system on main roads............-.-.---- Noltapesicoo% 53 Pa seenncie east 
Mine water, gallons per minute............-.--.. Pump driven by............4. 
Coal-cutting Machines, type-.<.222 4: cases cdsa calede Sos Sesctipseddenes has seed leas 
Niimber Off s:cca0c seseacc50523 Moltdees: acscisecemracssngee% D. C. or A. C. 
LAU G SV SEEM Secei5-5 epdte ait crsrcteinnreaiaiererod ae Soon sae, behets claensciceursetoyioe= ma esaeaee 
If electric, “voltages. 28cc2ces-n.5550- Number locomotives..........-.......- 
Cars, weight... .2.ccscc.c.0228- pounds,” Capacity sis... Jicsscsadsedgouace pounds. 
Rails, weight, in entries.......2.........- pounds. Rooms...............--...-.-- 
MACK PHOG'.. Fo Saka s cit beech 48 OORT SEES LOR OIS BOSC Se EVAR ICORL es te inches. 
Ries, kind Ol WOOd ; «... <p Saale sg < 5% wea ssaseisiatanene sale SIZE: Attic acialed statins sseaaeauhent 
Props; kind: of woods 233.2: 2933 .3.ese0%5e%8 Props periton acto. hoje, cdess-cwmsans 
Stoppings, material; main entries.................-- » Side-entries.....c5...cecseces 
Room-mouth stoppings, af any ics jada dean hae ee iS ctasaa basis bs ckdete arnahseey 


C.—Station humidity report (1). 


Min@osss Hea sdecicineS sere cess oy esicesett dbdese reese he saetass eee eseseaseeese 
Dats that sas ha Stina econ cece ee LOW +sthOUts sik irs checde bead Peetact 
DAM csecchsaseiiasssTarhe we wash eens asain etek eattnemcs thes gansens 
Distance-fromertrance of shatts 2. cos gone wisi SPE dy genial ss ede Seandteaae feet. 
Dry bulbss..s-acec Se wet bulbus oheakow CAPELOMELEL eek S cde naoeaaeened inch. 
Depression (t—t’).......2.-2-22-22--- °; relative humidity...........--...per cent. 
Passage: Width.......... feet; height............ feet; area.............square feet. 
Velocity air per minute, reading. ........... feet; corrected.....-.22-2:--+----- feet. 
MolumG ait pet minute: 2:22. 5ST Gk ek ade c tor Geses- SoCs ebaeenete cubic feet. 
Witake Or returns occ h.0 50266. faiek shred da Be yan Cab spe ues Seba eeaseaeesaneed 
At station, is floor dry or moist?...........--.---+-+--- Theis wurde EcoeS ee Cass Hk LSE , 
At station; are rib) diy On moist?ss2cucc4. Hoes ape aba eee dando reSehadeeds aseahe 
Abstition iso! dry orm ost? s.<soccecmeda cs somone yece eee reeca te ee eddeau sts 
Method -ofsam pling: dir as . oct isieeteictesaswas aaa tein atnnsints itda Sample No........-..-... 
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BLANK FORMS FOR COLLECTORS, 13 
D—General humidity report (2). 


General humidity condition of.......... 22.22.20. .22 20 ccc eee eee eee eee eee mine, 
Is the coal naturally dry or moist?.........-2-2----220-0- eee eee eee eee cece eee eee 
Are the working places dry or moist?..........2-..02. 222-02 cece cece eee cece eeeee 
Are Goaves ‘dry, OF, Moist?..csccccecsioce sees ch coeewys 2 Shibodestas cecemscoes arenas 
In entries is floor clean or dusty?. ........2.2--2-2 2022-2 e ee eee eee eee eee cece 
Is dust pure or mixed with rock dust or clay?............-..20. 22-22-22 cence cence 
In entries, is floor dry or moist? Ghaawarogsesstagiventonaas guaehe aad Bao s eee teas es ane 


Method of humidifying: 
(a) Sprinkling by cars..........-.-.-2.---- How often? ....0..0032s80c2b.6 75s 
(b) Sprinkling by hose. - aaa haae se seoeesute How often?..........2..2..-----. 


(d) Water sprays ...2:,022.-5222sesseccese5, Numberiiiii...ccsnscseeceevests 
How located fiscdnsss¢ cout ousoseds Teletype eevee Pos bole a eeeek es 


(f) Exhaust steam sprays. .....-.--.2- 2-2-2. e eee eee eee eee eee erence eeee 
Where locatedi?...tecir sis ssc essed space jasee ose satwbes seesc eas aecsees 

Design Of Spray Paces ores wos stsSeSs ess eoetsed cote bo sn Setandeeesee 

(g) How far does steam fog the air? ...............-. st arse ea adels ealaapmers noe 
How much water, by any of above methods, is artificially introduced, in gallons per 


Blasting methods’. 3:05 sc seus sides Seabees neh ees ct wh scule oa aglalelitaelegite ane geiey 
(a) By battery.............-. By MUs@: 2252). By squibs..........-... 

(6) By shotfirers...........----------- Number of..........--.----------2008 
Time of shooting. ..........--.- After miners out........--..------.. 

(c) By miners...........-------- Time of shooting................2-2----+-0- 

(d) By electricity when all men out of mine.................2...2-2-22-2--2--08 


Explosives used so. sssc<eseeoes evs spec sd scee ess obec gb tee ac ngs Seees ocsRomeeoosace 
For Coal. 2. co ccssasa sae ead oh Sotscecess nessa sasaap rats ectodeessacpeneadsges 

Hor) brushing:toof or floors:.<225:sc.ct<essssetecreee ba oriesseacacmet ere stcsase 
Amount used per day in coal...............- In TOOK: cosa tetei toes teense pounds, 
Coal-per kee: of powder: 6222. ce8s., onde ako ei atiks DSL ESE Soar cedleee leet ee tons, 
Explosives (exclusive of brushing) per ton (2,000 pounds) of coal............. pounds, 
What is the maximum amount one miner can have in his possession under 
PPOUNG (os = ess cassettes goaas. ese esas DASA Sea Hee ST Dee teehee eee te pounds, 
In what receptacle is explosive carried into mine?..................0.2 2222 eee eee 
Does miner carry explosive to face?.. Booms se esss pepe sa wlaeigepee se escetees S48 
Is explosive kept i In OX OF 100kE? 5.2 coe eee selele wrote PaTShoayls aS sas Fs Se STAT e eee 


What is maximum diameter of drill hole?............................-.------inches, 
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(Give dates and particulars on a blank sheet.) 


F.— Mining conditions. 


Range in thickness of coal as mined: From............-... feeb crdac44birue s inches 
Wrz cise aces Co) ee inches. Average............- feet. i.sacn-aic inches. 
Variability of partings or other impurity in character and thickness?...........-...-- 
Roof (a) Draw slate (coming down with coal).........22----220eeeeeeeee thickness. 
(6) Shale; quality; color;, Ctei..2. ese de asec da paelonsacieasesteeiwises see ens 


Is there a cap rock or main roof above?..........-.---.---+-2+-2--2- 202 e eee ee eee ee 

Height of cap rock, etc., above coal...........2..- 220-0220. e eee eee eee eee feet. 
Do particles of roof get mixed with coal in loading?.................--.-- Roane aah 
Vertical height to nearest workable coal above................-2.-222-20----+-- feet. 
Vertical depth to nearest workable coal below..................--.--22----+--- feet. 
Floor or underclay: 


DMSO OF TOUR So. chaps oes Ses.c soe chiegase tees sancinaces Irae messes AOeR SSeS 
Do particles get mixed with coal?............0. 222202 e cece ec ee eee cece ee eee ees 
Is coal undercut in clay floor or in coal?...........22.. 20-22 e eee ee eee eee 
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Type of lump screens, bar, shaking, etc.: 


§1Z6:O! Gpoming 4.6.5.5 doaass saa se bs So oy MER Pome shed aneaeees re sae sans vexcs 
(a) Bar dengths ac soece tke 2c 5a Soe ees Sab eee tie cs deseo nde eee feet. 
Spaces, width psi s< 2 seca Sed sack sedinatacese tere segsetasesse inches, 

(6) Shaking screen, area.............---- feet Dye. soc0s< -6scht noes cess feet. 


Diameter of holes 2 5. 5cs0si seiwasssiscecasesseciigesgecsnvepesseceaanehy 
Type of small-coal screens, if any: 


(@) Bars lenpth...cvoraesetee snes nis dseweueae sai tees secncasanciteceeadasedd 
Space, widths..5.<ssssssatceiaonraaaaesd est ahaatewncbkedeee attqwese inches, 
(b) Shaking screens, area..........--.------ LOGDIDY d3 vasesteenstseesees sass? feet. 
Diameter of holes. ..2.5 <2 caso 288s cae atpeens detewaary pl ag aeeose «Se inch, 
(c) Revolving screens, length ............-..2- 22.22 e cece eee e cece eee eens feet. 
Diameter of holes.............2.--.2-2.2+++--- Aish eee eteasSiehaad mele inch, 
Diameterof meshs:. 5.2) ct2 a0 ote anese ation aes ah onstaies sities St inch 
Is coal picked on belt or on car?..........2. 2020-0 e eee ee ee cece cece ee eee eee ee eees 
Number of pickers (or trimmers who pick)...............-.-.-2-2-22--2-2+22+e--00-- 
Are screenings washed?.......... Maximum size washed........-..-.------ inch 
Sizes: produced by: washings 2.05 s07¢22422iie sssesacsecesceesisecegss is tsaeses caan 
Dy peor washers. st2se stats adse sun dszcein este rca eaeswne aed Shosaaseateess 
Average daily tonnage...........2.22.2202 ee cece ee eee e eee eee tons (2,000 pounds) 
Are screenings coked ?.........--.------ Are they crushed ?...............-..--. 
Average daily tonnage coal coked...............- Smee ERE SERS SETS SEE SSO HE See e 
‘What.'storage:bi Capacity Pioccsese saeco cache getad edges cseee ese cca Boye tons 
Appearance of lump coal on cars. .........000 022522. o see eee eee eee eee e ee eees 
Lunips: dares onsmallt? .32c cas scenes taton sapere de facies tos sopacmeecesegageen 
Appearance of screenings on Cars. 32.12. 02s.oc 6 sind seu dd Sasi da cle seed deiaecesae 
Loading tracks; numberofso.3e.52 ¢snceae6 tes eee Stee sess ace SeedseEeares ees 
Track capacity for empty railway cars.......-.-.--.----++--+-++--++---+--- pos Pe sesh a 
Track capacity for loaded railway cars...........-2.--22-222-2222 2222 eee eee eee eee 
REMARKS: 
H.—Coal sample section. 
MING 2553.4 6 Mine a/Setucttia stoeie es Roe eet clea Gute were aes ateets Date; sscceoxets , 191 
Stator. coo Lbs poses ond 1 o585.06 secant da cateaisnende so ug gies Can: NG.4.csel aes 


Oountys: av dcc peas Sows aseikerscas aces secse VOwnshlpy. ss. -cesb sec sactacs seed 
Nameof bed of .coali2s:.2- saves octbtdgee soba s debate ia gedeeaz ders Hae Saaies 
Location of MING «xs s0.teice's ele sed 315996404 Twas Ade Sees ee eT ed Dee eee aageeiss 
Total (vertical) depth from surface at point of sampling......................-feet. 
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[In describing the beds and character of the members note any member that is rejected by the miner. 


Note all clay and sulphur partings, whatever their thickness. 


Exclude from sample all clay and sulphur 


partings 3 inch thick or over (and even those of less thickness) if they are rejected at mine or tipple.]} 


Section of bed at point sampled. 


Description. 


Feet. 


Roof (main) 
Roof (immediate) 


What impurities are excluded from the sample?............. fectepets Oi dsekcinwe ds 
Collector 


PUBLICATIONS ON FUEL TESTING. 


The following publications, except those to which a price is affixed, 
can be obtained free by applying to the Director of the Bureau of 
Mines, Washington, D. C. The priced publications can be obtained 
by sending the price, in cash, to the Superintendent of Documents, 
Government Printing Office, Washington, D. C. 


PUBLICATIONS OF THE BUREAU OF MINES. 


Butetin 1. The volatile matter of coal, by H. C. Porter and F. K. Ovitz. 1910. 


56 pp., 1 pl. 

Buietin 2. North Dakota lignite as a fuel for power-plant boilers, by D. T. Randall 
and Henry Kreisinger. 1910. 42 pp., 1 pl. 

Butetin 3. The coke industry of the United States as related to the foundry, by 
Richard Moldenke. 1910. 32 pp. 
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Bu.uetin 4. Features of producer-gas power-plant development in Europe, by 
R. H. Fernald. 1910. 27 pp., 4 pls. 

Bu.uetin 5. Coking and washing tests of coal at Denver, Colo., July 1, 1908, to 
June 30, 1909, by A. W. Belden, J. W. Groves, K. M. Way, and G. R. Delamater. 
1910. 62 pp. 

BuLeTin 7. Essential factors in the formation of producer gas, by J. K. Clement, 
L. H. Adams, and C. N. Haskins. 1911. 58 pp., 1 pl. 

Buuetin 8. The flow of heat through furnace walls, by W. T. Ray and Henry 
Kreisinger. 1911. 32 pp. : 

Bu etin 9. Recent development of the producer-gas power plant in the United 
States, by R. H. Fernald. 1910. 82 pp. Reprint of United States Geological 
Survey Bulletin 416. 

BuLuetin 11. The purchase of coal by the Government under specifications, by 
G. S. Pope. 1910. 80 pp. Reprint of United States Geological Survey Bulletin 
428. 

BuLuetin 12. Apparatus and methods for the sampling and analysis of furnace 
gases, by J. C. W. Frazer and E.J. Hoffman. 1911. 22 pp. 

TrcunicaL Paper 2. The escape of gas from coal, by Horace C. Porter and F. K, 
Ovitz. 1911. 


PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY. 
(Transferred to the Bureau of Mines.) 


Bui.etin 261. Preliminary report on the operations of the coal-testing plant of 
the United States Geological Survey at the Louisiana Purchase Exposition, in St. 
Louis, Mo., 1904; E. W. Parker, J. A. Holmes, M. R. Campbell, committee in charge. 
1905. 172 pp. 10 cents. : 

PROFESSIONAL PAPER 48. Report on the operations of the coal-testing plant of the 
United States Geological Survey at the Louisiana Purchase Exposition, St. Louis, 
Mo., 1904; E, W. Parker, J. A. Holmes, M. R. Campbell, committee in charge. 1906. 
In three parts. 1492 pp., 13 pls. $1.50. 

Bu.uetin 290. Preliminary report on the operations of the fuel-testing plant of the 
United States Geological Survey at St. Louis, Mo., 1905, by J. A. Holmes. 1906. 
240 pp. 20 cents. 

BuLLeTIN 323. Experimental work conducted in the chemical laboratory of the 
United States fuel-testing plant at St. Louis, Mo., January 1, 1905, to July 31, 1906, 
by N. W. Lord. 1907. 49 pp. 10 cents. 

Buietin 325. A study of four hundred steaming tests made at the fuel-testing 
plant, St. Louis, Mo., 1904, 1905, and 1906, by L. P. Breckenridge. 1907. 196 pp. 
20 cents. 

BuLtetin 332. Report of the United States fuel-testing plant at St. Louis, Mo., 
January 1, 1906, to June 30, 1907; J. A. Holmes, in charge. 1908. 299 pp. 25 cents. 

Buiietin 334. The burning of coal without smoke in boiler plants; a preliminary 
report, by D. T. Randall. 1908. 26pp. 5cents. (See Bull. 373.) 

BuLietin 336. Washing and coking tests of coal and cupola tests of coke, by 
Richard Moldenke, A. W. Belden, and G. R. Delamater. 1908. 76 pp. 10 cents. 

Buuetin 339. The purchase of coal under Government and commercial specifica- 
tions on the basis of its heating value, with analyses of coal delivered under Govern- 
ment contracts, by D. T. Randall. 1908. 27 pp. Scents. (See Bull. 428.) 

Buietin 343. Binders for coal briquets, by J. E. Mills. 1908. 56 pp. 

BuLietin 362. Mine sampling and chemical analyses of coals tested at the United 
States fuel-testing plant, Norfolk, Va., in 1907, by J. 8. Burrows. 1908. 23 pp. 5 
cents. 


Google 


18 THE SAMPLING OF COAL IN THE MINE. 


BuLieETIN 363. Comparative tests of run-of-mine and briquetted coal on loco- 
motives, including torpedo-boat tests and some foreign specifications for briquetted 
fuel, by W. F. M. Goss. 1908. 57 pp., 4 pls. 

Butuetin 366. Tests of coal and briquets as fuel for house-heating boilers, by 
D.T. Randall. 1908. 44pp.,3pls.  _ 

BuLetin 367, Significance of drafts in steam-boiler practice, by W. T. Ray and 
Henry Kreisinger. 1909. 61 pp. 

BuLetin 368. Washing and coking tests of coal at Denver, Colo., by A. W. Belden, 
G. R. Delamater, and J. W. Groves. 1909. 54 pp., 2 pls. 10 cents. 

BuLLETIN 373. The smokeless combustion of coal in boiler plants, by D. T. Randall 
and H. W. Weeks. 1909. 188 pp. 20 cents. 

BuLietin 378. The purchase of coal under Government specifications, by J. 8. 
Burrows. 1909. 44 pp. 10cents. (See Bull. 428.) 

BuLuetin 382. The effect of oxygen in coal, by David White. 1909. 78 pp., 
3 pls. 25 cents. 

Butetin 385. Briquetting tests at the United States fuel-testing plant, Norfolk, 
Va., 1907-8, by C. L. Wright. 1909. 41 pp., 9 pls. 

BuLuETIN 392. Commercial deductions from comparisons of gasoline and alcohol 
tests on internal-combustion engines, by R. M. Strong. 1909. 38 pp. 

BuLuETIN 393. Incidental problems in gas-producer tests, by R. H. Fernald, 
C.D. Smith, J. K. Clement, and H.A.Grine. 1909. 29 pp. 5cents. 

Buuietin 402. The utilization of fuel in locomotive practice, by W. F. M. Goss. 
1909. 28 pp. 

BuLietin 403. Comparative tests of run-of-mine and briquetted coal on the torpedo 
boat Biddle, by Walter T. Ray and Henry Kreisinger. 1909. 49 pp. 10 cents. 

BuLietin 412. Tests of run-of-mine and briquetted coal in a locomotive boiler, 
by Walter T. Ray and Henry Kreisinger. 1909. 32 pp. 

BuLuetin 428. The purchase of coal by the Government under specifications, 
with analyses of coal delivered for the fiscal year 1908-9, by G. S. Pope. 1910. 
80 pp. 10 cents. Reprinted as Bureau of Mines Bulletin 11. 
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THE SAMPLING OF COAL IN THE MINE. 


By Josrra A. Hoimss. 


GENERAL STATEMENT. 


Systematic collection and analysis of coal samples in connection 
with investigations relating to fuels belonging to or for the use of 
the United States Government and to the character and value of the 
fuel in the public lands were begun by the Government in 1904. 
The method of collecting mine samples, with the various modifica- 
tions and improvements found desirable through experience, has been 
continued from that time and is the method followed by those geolo- 
gists of the United States Geological Survey who have been examin- 
ing the coal deposits on or near the public lands and by those mem- 
bers of the Survey and the Bureau of Mines who have continued the 
work of analyzing and testing the coal from the various fields in 
the United States. ; 

The following statement of the system of mine sampling in use 
by the Geological Survey and the Bureau of Mines has been revised 
by Messrs. M. R. Campbell, George H. Ashley, and David White, of 
the Geological Survey, and Messrs. G. S. Rice and G. S. Pope, of the 
Bureau of Mines. 


NEED OF CARE IN SAMPLING. 


In dealing with coals no less than in dealing with ores the taking 
of samples requires fully as much care as does the making of the analy- 
sis or assay, for if the sampling is not properly done and the sample 
does not fairly represent the coal, then the analysis, however care- 
fully and accurately made, is misleading. It may be impossible or 
impracticable to obtain another sample from the mine, whereas if 
an analysis is wrong, another analysis can easily be made of the origi- 
nal sample, as the sample sent to the laboratory is many times the 
quantity required for the actual laboratory test. 

In the field work of the Bureau of Mines, samples are frequently 
required of special shipments of coal as it is loaded into railroad cars 
at the mine or as it is unloaded from railroad cars into bins or ships. 
Printed instructions regarding methods of sampling such shipments 
are given in Technical Paper 133, entitled ‘‘ Directions for Sampling 
Coal for Shipment or Delivery.”” The underlying principles, as well 
as the details of methods given in Technical Paper 133, are printed in 
Bulletin 116, ‘Methods of Sampling Delivered Coal’; that bulletin 

5 


Google 


6 THE SAMPLING OF COAL IN THE MINE. 


also treats of the factors that influence the accuracy of sampling; 
considers the different constituents of coal in their effects on its value; 
refers to the results of experimental sampling; describes and. illus- 
trates the mechanical preparation of samples; describes the specifica- 
tion method for the purchase of coal and gives types of Government 
coal specifications; and gives specifications and details for the con- 
struction of sample containers, riffles, etc. 

The purpose of this paper is to describe briefly the method now fol- _ 
lowed by the Bureau of Mines and the United States Geological Survey 
in an endeavor to take mine samples that fairly represent the beds of 
coal that are examined and that show, for the places sampled, the 
commercial possibilities of these beds. It is of the utmost importance 
that the sampling be done in a systematic manner, according to a 
prearranged plan, and that the same procedure always be followed 
where circumstances permit. Wherever it is possible, unless special 
samples are desired for a particular purpose, only clean, fresh coal 
should be sampled, and all dried, weathered, or long-exposed coal 
should be avoided. When weathered coal, either in the outcrop or in 
pillars, or other special samples are collected, the particular character- 
istics of each sample should be clearly described. 


RELATION OF MINE SAMPLES TO COMMERCIAL SHIPMENTS. 


Experience obtained by the Bureau of Mines during recent years 
has plainly shown the importance of mine sampling in determining 
the character of the coal that may be produced by any given mine or 
district; for example, thousands of mine samples have been taken for 
the Navy in determining what mines have coal suitable for naval 
uses. Consistent systematic sampling has shown the value of such 
procedure. But, on the other hand, the experience thus gained has 
fully shown that mine samples generally may not represent com- 
mercial coal, as regards the ash content and heating value, and that 
great caution must be exercised in estimating, from the basis of 
mine samples, the grade of coal shipped, for frequently the ash of the 
commercial coal may be several per cent higher than the ash 
found in the mine samples, and the moisture in high-moisture coals 
“as received’? may be several per cent lower. The reasons for this 
difference are as follows: 

1. Care, or lack of care, by miners—who may be naturally careful, 
indifferent, or careless—in cleaning from the coal sent to the tipple the 
bone, “sulphur,” or “‘slate’’ included in the coal bed. The mixing in 
of pieces of the roof and floor is often the principal source of much of 
the impurities in the coal shipped, and this is particularly true where 
the roof is shaly or there is a ‘‘draw-slate,” or the under clay is so 
soft that it gets picked up in shoveling loose coal from the floor of 
the working place. 
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2. Degree of discipline and supervision exercised by underground 
bosses over the miners loading coal. 

3. Character of mechanical cleaning apparatus at the tipple and 
washery. 

4. Whether there are enough pickers or trimmers, or washery men, 
and whether these men are careful or careless in their methods. 

5. Whether the coal separates readily from the roof and shale 
partings, or whether it is “‘frozen” to them and can not be separated 
without loosing much of the coal. 

In other words, the natural condition of the coal, the labor, the 
mechanical arrangements, and the supervision may cause so great a 
variation from the results indicated by the mine sampling, that to 
consider the mine samples as representing commercial shipments 
might be misleading. This is particularly true of coal from dirty 
coal beds containing many partings, or coal beds with a friable roof 
or a soft bottom. 

The mine sample represents the quality that can be obtained when 
the impurities can be readily separated from the coal, practically 
perfect mechanical appliances are used, and extreme care is taken 
by the men in the mine and at the tipple. 

Mine samples and delivery samples both must continue to be taken, 
one as a check on the other. If coal of a particular character is 
needed, and the mine samples do not disclose that the coal is suitable, 
it is idle to expect that the commercial coal will be satisfactory. 
Hence, for large users of coal the mine sampling should be done 
first and the sampling of delivered coal should follow. The mine 
operators themselves can benefit by following the two kinds of 
sampling in order to insure that their product is being so cleaned as 
to give the best results possible. If the difference between the mine 
samples and the samples from shipments is too great there is evi- 
dently need of changing the method or the appliances. Dirty coal 
not only means a loss of heat and increase of labor to the consumer, 
but also a great loss to the country through the transportation of 
worthless refuse and this loss increases with the distance the coal 
has to be hauled. 

Mine sampling, therefore, is invaluable in studying the possibilities 
of improving the quality of coal shipments, and of determining the 
advisability of installing any cleaning or washing machinery and 
the type of cleaning machinery best adapted to the character of the 
coal and the impurity to be separated. 


COLLECTING OUTFIT OR SAMPLING KIT. 


The coal-mine sampling outfit (fig. 1) used by the Bureau of Mines 
comprises the following articles: Carrying bag, sampling cloth (heavy 
oilcloth), portable mortar and pestle, spring balance, screen, sampling 
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scoop, chalk, brush, measuring tape, sample cans, adhesive tape, 


Figure 1.—Sampling outfit: 1, carrying bag; 2, notebook; 3, brush; 4, measuring tape; 5, pestle; 6, sample can; 7, sampling scoop; 8, spring balance; 9, portable 


mortar; 10, screen. 


pick, and shovel. 

Carrying bag.— 
The bag used for car- 
rying the sampling 
outfit and the col- 
lected samples is of 
leather, has a shoul- 
der strap, and meas- 
ures 13 by 12 by 3 
inches. 

Sampling cloth.— 
For collecting the 
cuttings chipped 
from the face of the 
coal a stout sheet or 
blanket of water- 
proof material is 
used. The heavy 
enamel cloth known 
as buggy cloth gives 
good service. The 
cloth should meas- 
ure not less than 6 
by 7 feet. The en- 
ameled side of this 
cloth should be laid 
next to the ground 
to keep out moisture 
and to prevent frag- 
ments of the enamel 
from getting into the 
coal sample. 

Portable mortar.— 
A piece of }inch 
board, 10 inches 
square, covered on 
the upper side with 
heavy galvanized 
sheet iron, forms the 
bottom of the port- 
able mortar. The 
collapsible sides are 
of stout duck, and 


are fastened at the top to a strap-iron band that is held 
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up by collapsible strap-iron posts fastened with set screws. The sides 
are 5 inches high, making the contents of the mortar about 500 cubic 
inches. 

Pestle.—The pestle for crushing samples consists of a steel head, 
1 inch thick and 3 to 4 inches square, with a screw socket to receive a 
wood handle about 14 inches long. 

Spring balance-—A good spring balance of 50-pound capacity, 
graduated preferably to one-half pound, is used for weighing the 
samples. 

Screen.—The screen is of galvanized-iron wire and has a 4-inch, or 
preferably 23-inch, mesh. It is about 10 inches square and has a wood 
frame. 

Sampling scoop.—The scoop recommended is made of heavy gal- 
vanized sheet iron, with flat bottom and vertical sides, and is 8 inches 
long, 2 inches deep, and 1} inches wide. If such a scoop is not avail- 
able, a bricklayer’s trowel or even a wooden shingle will answer the 
purpose. 

Brush.—A stiff brush or whisk broom is useful for brushing off 
loose pieces of coal, stone, or dirt from the face or roof at the place 
where the sample is to be taken and for removing the rejected quar- 
terings of coal from the sampling blanket. If such a brush is not. 
available, a piece of cloth or any other suitable material at hand may 
be used as a substitute. ] 

Measuring tape.—¥Yor measuring coal-bed sections a 20-foot water- 
proof tape graduated to one-fourth inch is used. A steel tape grad- 
uated to one-sixteenth inch, though more accurate, is less convenient, 
as the figures are more difficult to read by the poor light available in 
mines. 

Sample can.—The vessel ordinarily used by the Bureau of Mines 
and by the Geological Survey for transporting coal samples is a 9 by 
_ 3 inch round can of No. 27 galvanized iron. The can filled with coal 

should not weigh more than 4 pounds, which is the limit of weight for 
ordinary transmission by mail. The edges of the can are crimped 
and carefully soldered to make them tight and strong; the screw top 
(2 inches in diameter) has a gasket or washer of rubber or other flexi- 
ble material to exclude the air. As a further protection, the outside 
of the cap, when in place and screwed down tightly, is wrapped care- 
fully with several layers of adhesive tape so that the first layer of 
this tape completely covers the joint between the lower edge of the 
cap and the neck of the can. It is not advisable to use solder, 
paraffin, or sealing wax of any kind. Before being filled each can 
should be carefully inspected as to tightness and freedom from rust. 

Adhesive tape.—For sealing the connection of the cap and sample 
can, electrician’s adhesive tape of the best quality is used. 

54333°—18——2 
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Pick and shovel.—Nothing is better than a miner’s pick for cutting 
samples. A miner’s shovel should be taken along for cleaning up 
the floor, ete. Pick and shovel are not regularly included in the kit, 
as they can be had at any working mine. 

The field men of the Geological Survey, because they often work 
long distances from a base of supplies and travel by horseback, usually 
carry a simpler outfit than that described above, consisting of a 
waterproof blanket, a measuring tape, adhesive tape, a screen, a 
geologist’s pick, an improvised shovel, and the necessary number 
of sample cans. Instead of using a portable mortar and pestle, a 
man thus equipped must pulverize the coal with his pick, on a board 
or other hard surface, and instead of a scoop he must use a trowel 
or shingle. He does not weigh the coal; and instead of using a 
brush or broom, he removes loose coal, etc., from the face and roof, 
and cleans the quarterings off the sampling blanket with a piece of 
cloth or any other suitable means. He will ordinarily use a miner’s 
pick, if found in the mine, instead of his geologist’s pick for cutting 
down the coal. 

PRELIMINARY DETAILS. 


SELECTING PLACES FOR SAMPLING. 


A map of the mine should be obtained from the company’s office 
for use in studying the layout of the mine with a view of selecting 
the points at which each sample is to be collected. These points 
should be so selected that the samples will represent the character 
of the coal available in the mine as a whole, for future as well as 
for present shipment. Exceptional features, such as “faults,” etc., 
should be avoided unless special studies of the coal at such places 
are thought desirable. Where possible wet places should be avoided, 
as samples from such places may not represent the coal as shipped. 
If wet coal must be collected, the surplus moisture should be drained 
off the sampling cloth before mixing the sample and the fact should 
be stated on the card sent to the chemical laboratory. 

The collector must necessarily rely on the mine officials for infor- 
mation regarding the extent and direction of the present and future 
developments of the mine and the situation in the miné of excep- 
tional features, such as “faults,” etc., for ordinarily time does not 
permit him to make an extensive survey and a detailed study of the 
mine so as to familiarize himself well enough with. all conditions, to 
enable him to select the most advantageous points for sampling. 
The points selected, however, should be subject to change as the 
collector’s work in the mines progresses if he finds that the sections 
of the bed at the points selected do not represent the bed or that 
operations in certain parts of the mine are liable to be suspended or 
permanently abandoned. 
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NUMBER OF SAMPLES TO BE COLLECTED. 


More samples should be collected from mines in which the quality 
of the coal varies greatly than from mines in which the variation is 
small. Where only a part of a bed is being mined, and the remainder 
(1 foot or more in thickness) is being left underground, separate 
samples should be collected at each sampling place of both the 
worked and the unworked parts or benches of the bed. In sampling 
coal beds exposed in ordinary prospect openings, where the coal is 
usually more or less weathered, one sample from each opening is 
considered enough unless the openings are far apart; in that event, 
occasional second or check samples are highly desirable. From 
any mine that is shipping coal not less than three samples should be 
taken and the number to be taken should increase with increase in 
the daily output of the mine—not less than three samples for out- 
puts up to a daily average of 300 tons, four samples for average 
outputs of 300 to 500 tons, five samples for outputs of 500 to 1,000 
tons, six samples for an output of 1,000 to 1,500, and an additional 
sample for every 500 tons daily output over 1,500 tons. 


METHOD OF SAMPLING. 
CLEANING OFF THE FACE OF THE COAL. 


At each selected point, before a sample is cut, the face of the bed 
should be cleared of burned powder, dirt, or loose coal from roof to 
floor for a width of about 5 feet. This is done to prevent any loose 
fragments or foreign matter from falling off the face of the coal onto 
the sampling cloth. Insecure pieces of the roof should also be taken 
down in advance for the same reason. In the middle of this cleared 
area on the face, the coal should be cut away with the pick from the 
roof to the floor for a width of 1 foot and a depth of at least 1 inch 
or to a greater depth as may be required with a view to removing 
any discolored, altered, or otherwise inferior coal that might be 
near the surface, and also to square up this portion of the face in 
preparation for the sampling cut. 


WHAT TO INCLUDE IN THE SAMPLE. 


There should go into the sample as it is cut from the face all the 
material that ordinarily goes into the daily shipments of coal. There 
should be omitted from the sample only such material as is ordinarily 
discarded by the miner. Usually partings more than three-eighths 
of an inch thick and lenses or concretions of “sulphur” or other 
impurities more than 2 inches in maximum diameter and one-half 
of an inch thick are excluded, if in the judgment of the sampler they 
are being excluded by the miner from the coal as loaded out of the 
mine or as shipped. If such impurities, or other impurities, are not 
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generally excluded by the miner, they should be included in the 
sample. If pillars are being ‘pulled,’ careful note should be made 
not only of partings but of materials from the roof that are not 
rejected by the miner. Where the impurity to be rejected, like bone 
or slaty coal, does not show conspicuously, it is advisable to outline 
the impurity with chalk in advance so as to prevent its being over- 
looked when the sample is cut. 

Imitating the miner in excluding impurities is the best method, 
but this requires care and judgment, especially where the partings 
are soft and friable. No two miners can be relied on to discard the 
‘same partings to the same extent, even at mines where the most rigid 
regulations for cleaning the coal are in force. As it is desired to 
obtain samples that represent as nearly as possible the coal that is 
produced commercially from the mine under examination, the 
method given in the above paragraph should be followed as closely 
and as uniformly as possible. The carrying out of this method 
demands the exercise of judgment and experience on the part of the 
sampler, and he must familiarize himself with the impurities in the 
coal bed and their relation to the coal which is shipped. 


COLLECTING AND PREPARING THE SAMPLE. 


The collector should smooth and clean the floor and spread the 
sampling cloth on it close to the face of the coal. Then he should 
make a perpendicular cut 2 inches deep and 6 inches wide ‘(or 3 
inches deep and 4 inches wide in the softer coals) from the roof to 
the floor down the middle of the foot-wide cut previously made in 
the coal face. He should be careful to make this cut uniform in 
width and depth and should chip off enough coal to make a sample 
weighing at least 6 pounds for each foot of the thickness of the bed; 
so that the sample collected on the cloth from a 6-foot bed will 
weigh not less than 36 pounds. Inexperienced collectors should 
weigh their samples (by spring balance or otherwise) as a check on 
the accuracy of their work. 

As soon as the cutting of the sample has been completed, if the full 
outfit previously described is available, the finer portions of the 
sample should be put through the 43-inch or #-inch screen and the 
lumps should be broken in the mortar until all the coal passes through 
the screen. The sample should then be thoroughly mixed by two men 
grasping the opposite corners of the sampling cloth and rolling it 
diagonally by raising one corner at a time, and after being thoroughly 
mixed should be formed into a conical pile by gathering together 
the four corners of the cloth. Then the cloth should be laid on the 
floor and the top of the pile flattened with a clean dry shovel, trowel, 
or board. The sample is then quartered and two opposite quarters 
are discarded and brushed off. The remainder is mixed as before, 
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and if the sample is still too bulky for convenient handling it is 
again quartered down. The material finally remaining is spread 
into a circular mass about 2 inches deep on the cloth, and the sam- 
pling scoop is used to fill the sample can compactly with portions 
from opposite quarters. The entire operation described above, from 
the cutting of the sample to the sealing of the can, should be done 
in the mine so as not to expose the coal to the outside atmosphere. 


THE CAN SHOULD BE COMPLETELY FILLED. 


It is important that the coal be well packed in the can, so as to 
occupy as much of the space as possible, for in that way the air 
is more nearly excluded. This is best accomplished by shaking or 
jarring the can repeatedly and vigorously while filling it. 


LABELING. 


Each sample can when sent out should have a number printed on 
it. This number is to be used by the collector as the field number 
for the sample placed in that can for analysis, and is to be recorded 
in his notebook and on his cards. Before the can is sealed, a folded 
label should be placed in it on the top of the coal. This label should 
bear the can number, the name and location of the mine, the name 
of the collector, and the date. Each can should be wrapped with 
several thicknesses of heavy manila paper which should be care- 
fully and securely tied. Then the addressed franked wrapper 
should be pasted on or tied around the wrapped can, the collector 
filling in the blank spaces on the addressed wrapper with information 
showing the name of the collector and date of collection. 


SEALING THE CAN. 


As soon as the can has been filled and the label (described above) 
placed inside, the cap should be screwed on so that the top of the 
screw fits tightly into the rubber or other flexible material in the cap; 
adhesive tape should then be carefully wrapped around the lower 
outer edge of the cap in such a manner as to cover the joint and 
increase the thoroughness of the sealing. 


NOTES. 


To facilitate the gathering and recording of data concerning the 
samples of coal and the mines from which they are taken, blank 
forms have been prepared for the use of collectors. These forms can 
be had upon application to either the Director of the Bureau of Mines 
or the Director of the Geological Survey. The forms,* which are of 
convenient size for the pocket, indicate what information is desired 


a Copies of the forms are appended to this circular. 
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concerning the nature and operations of the mine, the number, depth, 
and character of the beds of coal, the specific location from which 
each sample was taken, and the exact character of the bed at the 
point of sampling, and make specific mention of bands of “sulphur” 
(pyrite, etc.), shale, or other objectionable material that should be 
excluded in shipment. ‘ 

The record of the coal-sample section should be made in the mine 
from actual measurements, immediately after the collection of the 
sample and the sealing of the sample can. 


PROMPT FORWARDING AND ANALYSIS OF SAMPLES. 


The cans containing the samples should be delivered by the col- 
lector in person to the nearest post office for forwarding by the first 
mail to the laboratory. 

It is expected that each sample on its receipt at the laboratory 
will be placed in a dark, cool place, and that the analysis will be 
completed within two weeks. 


SENDING NOTIFICATION CARDS. 


The cards, supplied in advance to each collector, are in two forms, 
Aand B. After entering certain data called for in the forms the col- 
lector forwards, in sealed envelope, one card A for the mine and a 
card B for each sample, to the Bureau of Mines chemical laboratory. 
As soon as these cards and the corresponding sample are received at 
the laboratory a statement of the receipt of sample is then sent to 
the chief of the field party, in order to give notice of the arrival of the 
sample. Copies of these cards are shown on pages 15 and 16. 

Special attention should be given to filling out and promptly for- 
warding these cards. Failure to fill out a card properly or to for- 
ward it promptly may cause indefinite delay in making the analysis 
of a sample. 
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BLANK FORMS FOR COLLECTORS. 


Copies of some of the blank forms carried by the engineers of the 
Bureau of Mines for recording the information desired regarding a 
sample of coal and the mine from which it is taken are given here- 
with. These forms are printed on separate sheets that are perforated, 
and are intended for use with a loose-leaf binder. They make a note- 
book measuring about 44 by 74 inches. (See following pages, forms 
B, C, D, and E being omitted as not relating to character of coal.) 


DEPARTMENT OF THE INTERIOR. 


BUREAU OF MINES. 


A.—Physical features of the mine. 


MING soc oasis caoliows tee scecatiececestoseest DAO. fjord Sajna stots scaniidecgaeate% 


Mine location (distance and direction from nearest railway station)................ 
Mine railway connections. ........220..0ccccccccc eee e cece cece cece nce cesccenecee 
Qpentor OE MANDS © hausosh crecueasylsas acaerd cangens Glenceashe tha eoaabeelomieas: 
Address of Operator ses oes sessiions ossccinenmesiacninasdalglelne = ae beenvsaaesteecs 
AGATORSOL MING s «. s 6 weve ddd foitengewade pees seeWpes atdge odewrered beens tvhes 


Average thickness of coal bed.......-.----.----.--- LOBES ais aos gie'a atatarsia's stularate inches. 
Dip of bed\s...c03300ees-ehasccees ° Direction of dip...........-..2.2..22..-222- 
Has coal ‘‘faces’’?..........-..------ Direction of. sss. ..cacdceass sacs ras pasaees 
Paultesscajacezetes ste esos nein eee saeaie deans lessees 3 ffequent?. 2. c2.scccesnent 
Rolls or horse backs......-....--.-.----------+--+----- S MPOQUODEL: 2's sacsecet dnd 
Does mine make methane?.......... from coal, roof, or floor. ................-..-.. 
Quantity evolved.............--.-- maximum in return......-....-...... per cent. 
Entrance to mine: Drift, cross-drift, slope, shaft...................2---.-.--20.----- 
Elevation of entrance above sea, barometric reading.......... Actual......... feet. 
Vertical depth to bed (below entrance)...........-2-2-0-020e eee cece eee e eee eee feet. 
System sof MMM. <p. h ic assesk Deslten Sega dsethiewssthsee Ree settahewe te 
Is mine laid out with reference to ‘‘butts’’ and ‘“‘faces’’?......-...-..-..-2--2..---- 
Entry width, main.......-.- feet; side entry.......--- feet; stub............... feet. 
Pillar width, main.......... feet; side entry...-...-... feet; stub..............- feet. 
Room pillar width........-.-.---.---- feet; barrier pillar width................feet. 


Room pillars pulled?.............----.---- Entry pillars pulled?............--..- 
Proportion of coal taken in advance work.......-....-.-.--2-----2-20-2-2222-22-2--- 
Per cent recovery excluding roof coal........ per cent including.......... per cent, 
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F.— Mining conditions. | 
} 


Roof (a) ‘‘ Draw slate’’ (coming down with coal)...........-.------------- thickness. 
(b) Shale, quality, color, etc..........-.2cccccecec cnc cc eect tet ecsceessiececce 
(c) Roofcoal.........-..-- Quality {............. Thickness. .............- 
(d) Sandstone or limestone. ......--. Mo 2 eee eee eee eee eee eee 
Is immediate roof smooth or does coal stick?. ........--------- 2222-222 eee eee eee 
Does immediate roof fall in rooms?..........-..-----. 2-2-2 e cece eee ee ee ee eee cece e ee 
Is there a cap rock or main roof above?.......-..----+---2-22-e eee e ee eee eee ee eee 
Height of cap rock, etc., above coal.............-.2.-.2.- 2002 eee eee eee ee feet. 
Do particles of roof get mixed with coal in loading?..................-.22..--2----- 
Vertical height to nearest workable coal above...........-.------2--2----2220-- feet. 
Vertical depth to nearest workable coal below.........-.-.--.----2---.2--2---- feet. 
Floor or underclay: : 


Smooth OF POUSHs Acs os5 Sich 5s Soa Safes ase ee rae se eS ORs Lessee ha ees east 
Do particles get mixed with coal?.........-...22.2- 2.2222 e eee eee eee ee ence ee 
Is coal undercut in clay floor orin coal?...........2---2.2.22-220220--2000- rats 
Undercut by hand or machine?...............0-0- 222020202 cece eee cece cece eee 


Are machine cuttings loaded with coal?............-....2..22. 202222 e eee eeeeee 


FUTURE OUTPUT AND PRODUCTION. 


Approximately what unmined area is to be taken out from present opening?. . . .acres. 
What is probable lifetime of mine?...................2..20--2-0-0 2.2 eee eee years. 
Is the tonnage to be derived from advance work or pillars................2........ 
In what proportions? 1. sacs e's: .:saielee stewie Swielss cia set seseebi Pees feaccuwrcadacess 
Present average daily output of mine........................ tons (2,000 pounds). 
Maximum day!s.2Un 23 ssi2.25.00 sasadt as ates ocd os ced soene tehSesce weeds esos wens 
To what extent is daily output to be increased or diminished in future?...........- 


G.—Preparation for market. 


Proportion of output shipped as ‘“‘run of mine’’............-.2.-2-222-22 2.20202 eee 
What percentage of coal going to screens passes through?......-.....-.--.--2--.20-- 
Type of lump screens, bar, shaking, etc.: 

Size of opening..:52 .cosse adzars vissctweteniii es iddedacs2ariesiisiadiscsteade 


Type of small-coal screens, if any: 
(a) Bars, lengthic3: csc2c2c%eendst Sieh tans as thane cede Stas oe bea ae LS 
Space width.2-c: s.sscossecssasgssseagee sR as teseeibeeerectaeecane inches. 
(b) Shaking screens, area...........-.-..-- fOCt Ys ads eieS cee dec geeeeas feet. 
Diameter of Holes: «v.32 2.c0a used taps soetene sees eSeeeewoseadeuekt oe inch, 
(c) Revolving screens, length..............-2-.2222202 eee cece eee eee e eee eee feet. 
Diameter of holes... : 3.022.055 ssssnids toon wees Geccesicesensstaceeeed inch. 
Diameter of mesh............. Taos bins Oetex wees vows Mean ersiadsdeeseier inch. 
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, 


Is coal picked on belt or on car?.......2.. 22.22.22 eee eee eee eee cee cece nee eene 
Numbers of pickers (or trimmers who pick)...............---- Me slteetessctes levis 
Are screenings washed?.........- Maximum size washed..........--.------- inch. 
Sizes produced by washing. ...........----. 22-20-22 ee eee eee ence eee eee eee eens 
(EVDO -Of WARNGEY Ss<c%e anes cosaseagcjemacde- Je aaaiaeieige Sethe sia sige Seows ee nas as 
Average daily tonnage............2. 2.2.2 e eee eee eee eee eee eens tons (2,000 pounds). 
Are screenings coked?.......-.-..------ Are they crushed?............--...-.+- 
Average daily tonnage coal coked..............2-- 22-2 e eee cece cece eee cece ence eens 
What. storage-bin capacity?............. 2.2. c eee cece eee cece cece cece ences See tons. 
Appearance of lump coal on cars....... Sida ddidd ita dee Sasteea assis aiGee anne tacseags 
Lumps, larpe.or small? < .s...5.2cscncces ce nae cd ste ndesectas cesta seecea secs cecases 
Appearance of screenings On Cars... . 2... 6 eee eee ee eee eee eee een ee eeee 
Loading tracks, number Of: «3. w:cis.d cigs tab ies os io Rovicle wk ble de oelsents nc miath wlelaisis asi 
Track capacity for empty railway cars... ........-..2.2.-2.22- eee eee ee eee eee ences 
Track capacity for loaded railway cars..........2..---2-2- 22sec ee ee eee eee cece 
REMARKS: 


Coutityss biceeyencs Sees hilckesegesussdeeett Township...............----.-..- 


[In describing the beds and character of the members note any member that is rejected by the miner. 
Note all clay and “sulphur’’ partings, whatever their thickness. Exclude from sample all clay and 
“sulphur”? partings # inch thick or over (and even those of less thickness) if they are rejected at mine 
or tipple.] 

Section of bed at point sampled. 


Description. - Feet. Inches. 
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What impurities are shipped with the coal?............------2-2--22222222----2-- 
What impurities are excluded from the sample?.......-..---.-.-------------2---+ 
Collectors 5 f2isices.cxsceteteeeds cecesegce ee see iese sees eh hae oe SAgdaegiesad ones 
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PUBLICATIONS ON THE SAMPLING AND ANALYSIS OF COAL. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial inter- 
est to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLuetin 28. Experimental work conducted in the chemical laboratory of the 
United States fuel-testing plant at St. Louis, Mo., January 1, 1905, to July 31, 1906, 
by N. W. Lord. 51 pp. 

Buttetin 85. Analysis of mine and car samples of coal collected in the fiscal years 
1911 to 1913, by A. C. Fieldner, H. I. Smith, A. H. Fay, and Samuel Sanford. 1914. 
444 pp., 2 figs. 

Bustetin 119. Analyses of coals purchased by the Government during the fiscal 
years 1908-1915, by G.S. Pope. 1916. 118 pp. 

BULLETIN 123. Analyses of mine and car samples of coal collected in the fiscal 
year 1913 to 1916, by A. C. Fieldner, H.I.Smith, J. W. Paul, and 8. Sanford. 1918. 
478 pp., 2 figs. 

TECHNICAL Paper 8. Methods of analyzing coal and coke, by F. M. Stanton and 
A.C. Fieldner, 1913. 42 pp., 12 figs. 

TecHNIcAL Paper 64. The determination of nitrogen in coal, a comparison of 
various modifications of the Kjeldahl method with the Dumas method, by A. C. 
Fieldner and C. A. Taylor. 1915. 25 pp., 5 figs. 

TrcHNicaL Paper 76. Notes on the sampling and analysis of coal, by A. C. Field- 
ner. 1914. 59 pp., 6 figs. 

TECHNICAL Parser 133. Directions for sampling coal for shipment or delivery, by 
G.S. Pope. 1917. 15 pp., 1 pl. 

TECHNICAL Paper 148. Thedetermination of moisture in coke, by A. C. Fieldner 
and W. A. Selvig. 1917. 13 pp. 

TrEcHNIcAL Paper 172. Effects of moisture on the spontaneous heating of stored 
coal, by S. H. Katz and H.C. Porter. 1917. 25 pp., 1 pl., 8 figs. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


BuLtuetin 11. The purchase of coal by the Government under specifications, with 
analyses of coal delivered for the fiscal year 1908-9, by G.S. Pope, 80 pp. 10 cents. 

Butvetin 22. Analyses of coals in the United States, with descriptions of mine and 
field samples collected between July 1, 1904, and June 30, 1910, by N. W. Lord, 
with chapters by J. A. Holmes, F. M. Stanton, A. C. Fieldner, and Samuel Sanford. 
1912. Part I, Analyses, pp. 1-321; Part II, Descriptions of samples, pp. 321-1129. 
85 cents. 
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BuLuetin 41. Government coal purchases under specifications, with analyses for 
the fiscal year 1909-10, by G. S. Pope, with a chapter on the fuel-inspection laboratory 
of the Bureau of Mines, by J. D. Davis. 1912. 97 pp., 3 pls., 9 figs. 15 cents. 

BuLuetin 63. Sampling coal deliveries and types of Government specifications 
for the purchase of coal, by G. S. Pope. 1913. 68 pp., 4 pls., 3 figs. 10 cents. 

BuLueETIN 116. Methods of sampling delivered coal, and specifications for the 
purchase of coal for the Government, by G. S. Pope. 1916. 64 pp., 5 pls., 2 figs. 
15 cents. 
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